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There is currently a need for high-power, broad-band W-band 
amplifiers for millimeter wave radar systems. In response to this 
need, a 94 GHz gyrotwystron amplifier has been designed. The 
gyrotwystron amplifier consists of an input cavity and three 
buncher cavities followed by a travelling wave output section, all 
operating in the TEOl mode. Non-linear simulations show that the 
amplifier will be capable of producing 50 kW peak output power 
at 20% duty factor with an efficiency of about 14%. The predicted 
full width half maximum bandwidth is in excess of 1600 MHz and 
the -1 dB bandwidth is close to 1000 MHz. The gyrotwystron 
amplifier is currently in fabrication and tests are expected to begin 
by the summer of 2001. Details of the design and experimental 
results, if available, will be presented. 
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A recent theoretical study [11 of the gyrotron backward-wave 
oscillator (gyro-BWO) showed that the axial field profile 
contracts in the nonlinear regime, which therefore suggests the 
possibility of stationary (saturated) operation at a beam current as 
high as two orders of magnitude above the self-modulation 
threshold predicted by early theories. A 3-D simulation of this 
effect as well as the self-modulation effect resulting from the 
overdrive of the gyromonotron is being performed with the 
MAGIC3D code. Experimental verification of the self-modulation 
behavior of the gyromonotron and the much broader stationary 
operating range of gyro-BWO will be presented in a companion 
abstract [2]. In this talk, comparisons of the simulation results and 
experimental data will be presented. 
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